Ammonia metabolism.
The pathways responsible for an the mechanisms underlying the adaptive increase in ammonia production in response to acidosis are considered. It seems unlikely that the cytosolic pathways (glutamine synthetase, glutaminase II, phosphate-independent glutaminase, and gamma-glutamyl transferase) are of primary importance in the adaptive process, but the role of the purine nucleotide cycle has not been resolved. The intramitochondrially located phosphate-dependent glutaminase pathway is generally believed to be of primary importance. Adaptation involved either enhanced glutamine entry into the mitrochondria and/or activation of phosphate-dependent glutaminase, but the relative importance of each has not been resolved definitively. The overall adaptive response is probably modulated by factors regulating alpha-ketoglutarate metabolism to phosphoenolpyruvate, and possibly also by metabolism of TCA cycle intermediates. It seems unlikely that a decrease in systemic pH is the direct effector for the acidosis-induced increase in ammonia formation; however, the resulting decrease in urine pH may play a critical role. Other potential messengers, including potassium, glucocorticoids, mineralocorticoids, cyclic AMP, and calcium probably do not serve a primary function, but the importance of other circulating factor(s) is unclear.